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Task Description
Compute the local electronic 
density of states for a clean 

ferromagnetic Ni(100) surface

5-layer Ni(100) slab 
validated; fixed-cell spin 
setup required.

Keeps the slab fixed as a 2D 
surface model and saves 
the charge density for later 
DOS.

Confirms metallic ferro-
magnetism, keeps metallic 
smearing, and schedules 
denser k-point sampling 
for DOS.

Regenerates the authorita-
tive CHGCAR on the pro-
duction k-mesh and sets 
high-resolution DOS 
parameters.

Monitor detects the failure, 
terminates the bad run, 
regenerates CHGCAR with 
a fresh dense-k SCF, and 
reruns NSCF.

Extracts spin-resolved 
d-band centers and con-
firms finite Ni-3d DOS at 
the Fermi level.

SCF converges; ferromag-
netism and metallic Ni 
d-bands confirmed.

Dense-k SCF shifts d-band 
peaks by ~0.05 eV relative 
to the coarse mesh.

NSCF with ICHARG=11 
hits a CHGCAR read or 
compatibility error.

High-resolution NSCF 
DOS completes; layer spin 
PDOS obtained.

Events

AutoDFT
Agent

Decision

a

b

Open-Loop
(Static Plan)

Failure

Node 1: Slab Setup Node 2: Spin-Polarized SCF Node 3: SCF Quality Gate Node 4: NSCF DOS Recovery Node 5: Spin PDOS

Uses variable-cell relaxation 
or omits CHGCAR output, 
causing incompatibility 
downstream.

Continues with non-
magnetic & coarse settings, 
missing the need for spin 
and dense DOS sampling.

Reuses the coarse relaxation 
CHGCAR, producing 
unreliable d-band PDOS.

Terminates at the fatal 
VASP error with no 
recovery path.

Never reaches PDOS 
analysis because the static 
workflow failed at Node 4.

Spin ↑
Spin ↓
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